The ability of scientists to apply cloning technology to humans has provoked public discussion and media coverage. The present paper reports on a series of studies examining public attitudes to human cloning, bringing together a range of quantitative and qualitative methods to address this question. These included a nationally representative survey, an experimental vignette study, focus groups and analyses of media coverage. In all of the analyses therapeutic cloning was viewed more favourably than was reproductive cloning. However, while participants in the focus groups were generally negative about both forms of cloning, and this was also reflected in the media analyses, quantitative results showed more positive responses. In the quantitative research, therapeutic cloning was generally accepted when the benefits of such procedures were clear and although reproductive cloning was less accepted there was still substantial support. Participants in the focus groups only differentiated between therapeutic and reproductive cloning after the issue of therapeutic cloning was explicitly raised; initially they saw cloning as being reproductive cloning and saw no real benefits. Attitudes were shown to be related to underlying values related to scientific progress rather than to age, gender or education, and although there were a few differences in the quantitative data based on religious affiliation, these tended to be small effects. Likewise in the focus groups there was little direct appeal to religion but the main themes were "interfering with nature" and the "status of the embryo", with the latter being used more effectively to try to close down further discussion. In general there was a close correspondence between the media analysis and focus group responses, possibly demonstrating the importance of media as a resource or that the media reflect public discourse accurately. However, focus group responses did not simply reflect media coverage.
Introduction
In the post-genomic era, the growing capability of scientists to apply cloning technology to human embryos has prompted widespread media reporting and discussion -most controversially over claims that a human clone had been born (e.g. Guardian, 2003) . Although these claims were widely discredited, it is true that today the cloning of human genetic material can no longer be seen as the domain of science fiction. Unlike many other countries, including the USA, the cloning of human cells has been legally sanctioned in the UK for the purposes of medical research ("therapeutic cloning"). However, at the same time, specific legislation has been developed to outlaw reproductive cloning, where a cloned human embryo is implanted and allowed to develop to full term (HMSO, 2001) .
Cloning is the technique of creating an identical copy of an organism from its genetic material using the technique of cell nuclear replacement (MRC, 2002) . A distinction is made -at least in law -between therapeutic or research cloning and reproductive cloning. The former harvests special cells called stem cells which, at the early embryonic stage of development, have a unique ability to divide and differentiate into a range of body tissues. As stem cells from a cloned embryo will be genetically compatible with their donor, their potential benefits lie in medical therapy for a range of diseases and degenerative conditions. In reproductive cloning, the same technique is used to create a human embryo that is then allowed to develop into a baby that is an identical genetic match to the donor.
The debate around human cloning has a long history (e.g. Warnock, 1984) but much of the more recent discussions have followed the cloning of Dolly the sheep (Wilmut et al., 1997) , e.g. UK House of Commons Science and Technology Committee report (1997) and the consultation on Cloning Issues in Reproduction, Science and Medicine launched in 1998 by the Human Genetics Advisory Commission (HGAC) and the Human Fertilisation and Embryology Authority (HFEA) in the UK. This has been mirrored by international debates on this topic and in 2005 the vote by the United Nations for a non-binding ban on all forms of cloning, although this has not prevented research on therapeutic cloning in some countries, e.g. the UK.
Much of the controversy and debate surrounding human cloning for both therapeutic and reproductive purposes centres on moral and ethical issues around the creation of a human embryo. A key issue in the debate surrounding therapeutic cloning is under what circumstances, if any, can it be considered acceptable to end one life -that of the embryowith the objective of saving another (Reiss, 2002) ? Clearly there are many different ways of conceptualising the value of human life at different stages and hence resolving such questions is far from straightforward. Exactly when in its development should a human embryo be accorded human rights and protection? This issue is hotly debated within ethical and religious contexts (for example, see McCarthy, 2003) and is unlikely ever to be resolved, although advisory bodies generally acknowledge that there are specific circumstances where using stem cells from human embryos can be justified by the potential health benefits arising from the research.
A subsidiary set of arguments around human cloning arises from the potentially arbitrary nature of the distinction between therapeutic and reproductive cloning (Bowring, 2004) . The reasoning behind what may be termed the "slippery slope" argument is that advances on therapeutic applications of cloning will inevitably lead to reproductive cloning, regardless of its legal status.
A number of large scale surveys report positive attitudes among the public towards science and new scientific developments (Gaskell, Allum & Stares, 2003b; MORI, 2005) but the same sources typically reveal considerable public scepticism about the motivations of scientists, and about the science and the application of new technologies. Certainly for genetic science there are particular public concerns about privacy, ethics and tampering with nature (Calnan, Montaner & Horne, 2005) . Calnan et al. (2005) surveyed members of the public in England and Wales about their attitudes to new health care technologies, science and trust in health care practitioners. A scenario on reproductive human cloning was used based on an infertile couple participating in a clinical trial to have a baby. Only 12 percent accepted that the couple should participate in the trial compared with 68 percent who rejected it. Other scenarios based on nonembryonic stem cell therapy and genetic screening were received much more favourably, leading the authors to conclude that support for genetic technologies is heavily dependent on its stated purpose. Bates et al. (2005) report that polls in the USA from 1998 to 2002 show that 66% to 90% of the American public indicated that embryonic, animal and human cloning were unacceptable. Likewise, Gaskell, Allum, Bauer, Jackson, Howard & Lindsey (2003a) found the usefulness of cloning human cells to be rated around the "tend to agree" mark. Nisbet (2004) reviewed a number of public opinion polls in the USA and while cloning was generally not accepted the results were highly dependent upon the application; in a 1998 survey approval was highest for the application of "infertility" with 33% approving and there was a 20% approval in a 2002 survey for the application "infertile couples" (Nisbet, 2004) . Other US surveys between 1997 and 2002 gave between 9 and 11% agreeing that the cloning of humans should be allowed, where the application was reproductive (Nisbet, 2004) . Likewise, a 2001 survey gave 11% of people agreeing that reproductive cloning should be legal whereas 33% felt that it should be legal to clone humans for medical treatments (Nisbet, 2004) . Surveys where it was explicit that the cloning would not result in the birth of a human being (but rather were for research or medical treatments) gave between 34% and 59% approving the application (Nisbet, 2004) . Simpson and Edwards (2002) likewise comment on a Harris poll conducted in 2001, where 76% rejected reproductive cloning, as showing less objection than might be predicted from the positions taken by official organizations and investigators.
In 2005, an online survey in the UK by YouGov questioned over 2000 adults about cloning and embryo research (YouGov, 2005) . A total of 66 percent agreed that "the rights of the patient are more important than the embryo", with only 15 percent disagreeing with this statement. A majority of 58 percent endorsed the view that embryos are not really human beings from the moment of conception but believe that their use should be governed by law. Just over one quarter found therapeutic cloning acceptable using embryonic stem cells to treat disease, but a much lower proportion found it acceptable for cosmetic purposes. Approximately 6 in 10 people thought that scientists give too little thought to the moral issues involved.
A UK qualitative study by the Wellcome Trust (1998), using reconvened focus groups, concluded that participants were overwhelmingly against cloning and that the provision of information about cloning did little to modify reactions of shock, concern and fear around the technology. While most of the participants were familiar with the idea of reproductive cloning they lacked any prior knowledge of therapeutic cloning.
Previous analyses of media coverage in this area have also highlighted the distinction made between therapeutic cloning as "good" and reproductive cloning as "bad" (Petersen, 2001 ) and also examined the types of rhetorical devices used in the debate surrounding the use of stem cells and contrasting views of future developments (Kitzinger and Williams, 2005) . Media analysis on other genetic issues has shown differences in the construction of the "gay gene" between the US media, where this was presented as good science and treated with cautious optimism, and the UK media which presented the research as the "perils of the gay gene" (Conrad and Markens, 2001 ). The media is expected to be a major source of public understanding of genetics and a strong influence on public discourse (Conrad, 2001) , although neither Conrad (2001) nor Conrad and Markens (2001) empirically examined the relationship between media coverage and public understanding or attitude. Some have argued that the public receive an overly deterministic view of genetic science from the media (e.g. Nelkin and Lindee, 1995) but others have questioned the extent to which this impacts on the public (Condit, 1999; Bates, 2005) . The interpretation of information in the media is far from a linear acceptance of the views expressed but rather the target audience interpret the information in complex ways and are active rather than passive in the ways in which they use media information (Condit, 1999) . In addition to print and broadcast media, there are other sources in popular culture which may have an impact on public views, e.g. science fiction and movies (Biotechnology Australia, 2006) .
While provoking strong opinions among many, public surveys and consultation exercises about human cloning show that attitudes vary according to its stated purpose, perceived utility and morality (e.g. Bates, Lynch, Bevan, & Condit, 2005; Gaskell, Allum, Bauer, Jackson, Howard & Lindsey, 2003a; Gaskell et al., 2003b; HFEA, 1998) . It is often uncertain, however, to what extent public opinion is influenced by the media environment at any given time or the manner and context in which questions about human cloning are asked. How the potential harms and benefits of cloning are presented arguably has a direct impact on the level of public support found in opinion polls (Genetics and Public Policy Center, 2005; Nisbet, 2004) . Public responses to human cloning must also be seen in the context of the current socio-political climate; for example, recent research indicates that although some types of scientist continue to be considered as valuable sources of scientific information and advice about science, there are growing public concerns that the independence of scientists may be compromised by the interests of their funders and the commercialisation of such funding (MORI, 2005) . Commercialisation has also been identified as one of the possible reasons for the "hyping" of genetic science in the media (Caulfield, 2004) . These concerns may well have been further intensified by the recent highly visible controversy around falsification of scientific data in this area (Wohn, 2006) . This brief overview of research exploring public perceptions and understandings of cloning depicts a somewhat fragmented set of findings largely derived from studies using single methods and ranging over a period of years over which there have been considerable developments both in the science and in the accompanying media coverage. This paper reports multi-method research on public attitudes towards new genetic technologies in the UK. Drawing on both quantitative and qualitative data affords us a unique opportunity to investigate the nature, spread and strength of opinion among the British population. In addition, the inclusion of an analysis of the media coverage of genetic technologies and cloning during the same period as the reported empirical studies of public attitudes enables us to juxtapose the media framings of cloning and related issues with the views expressed by the participants in our study through the different methods. We consider the media coverage as one form of resource which the public may utilise in presenting their views on human cloning. In this respect we do not seek to draw a causal link rather, in line with Hansen (2006) , we view the media as reflecting prevailing attitudes and discourses in circulation as well as constituting a set of resources upon which people may draw.
Method
The data reported here were collected as part of a large study on attitudes to genomics which comprised several separate elements. Data are reported from two quantitative pieces of work, a national survey and an experimental vignette study, and two qualitative elements, a focus group study and media analyses. Each of these pieces of work was conducted separately and there was no overlap in participants between the different pieces of work. The methods for each strand of work are described briefly below.
Survey
Questions on human cloning were administered as self-completion items on the British Social Attitudes Survey, an annual survey of social and political attitudes in the UK that was conducted between June and September 2003. This yielded a nationally representative sample of approximately 2500 adults aged 18 and above. The key questions in the survey for the purposes of this paper are four questions on attitudes to cloning for different purposes. The first three were on therapeutic cloning for different purposes and were preceded by a short preamble: For further details about the design of this survey and the questions used see Park, Curtice, Thomson, Bromley & Phillips (2004) and in particular Sturgis, Cooper, Fife-Schaw & Shepherd (2004) .
Vignette study
Participants in the vignette study comprised 368 adult members of the British general public who were categorised as having either high or low trust in science. The study was carried out between May and September 2004. The groups were selected on the basis of agreement or disagreement with the item "Those in charge of new developments in genetic science cannot be trusted to act in society"s interests". Participants completed a baseline questionnaire assessing demographic and attitudinal variables and were then randomly assigned to receive one of four vignettes. Therapeutic cloning was described in the vignettes in the following way: "One use of cloning involves taking special cells, called stem-cells, from cloned embryos. These cells could then be used to help treat disease in the person who donated their genetic material, for example, to grow replacement body tissues or organs." Reproductive cloning was described as follows: "One use of cloning involves placing the cloned embryo into a woman"s womb so that it grows into a new human being."
The vignettes described either therapeutic or reproductive cloning and contained either arguments in favour of banning the technology outright or allowing it under regulated conditions. Thus the study had a two (therapeutic versus reproductive cloning) by two (arguments for banning or arguments for controlling the technology) between-subjects factorial design. Participants then completed follow-up questions on their attitudes towards the situation described in the vignette and cloning in general. For the present analysis the four items of interest are:
1. Cloning, as described, should be banned 2. Cloning, as described, should be allowed under certain circumstances 3. Cloning technology threatens the natural order of things 4. Cloning technology poses no threat to future generations
Response options ranged from 1 (strongly disagree) to 5 (strongly agree). The vignettes and the questionnaire are available from the authors on request. As a manipulation check the information in the vignettes was not found to differ in terms of its believability, the extent to which it was new information, and the extent to which it was in conflict with what had previously been heard.
Focus groups
The focus group study was carried out between July 2004 and April 2005 and involved ten groups which (potentially) addressed the issue of cloning. Eight were conducted at six locations in England, Scotland and Wales with members of the general public who had no particular involvement or investment in genomics-related issues. Four addressed healthrelated technologies; four did not focus on specific applications. Group members were recruited by a fieldwork agency to reflect the demographic profile of the populations in the various group locations. This resulted in focus groups that were consistently diverse in terms of gender, age and occupation; the ethnic diversity of the focus groups varied according to the group locations. Two additional focus group interviews were conducted with people affected by genetic disease, who were recruited through the Clinical Genetics Department of a London hospital; these were less diverse and in this case most participants were female. The eight general public groups consisted of 80 individuals and the two groups of people affected by genetic disease consisted of 12 individuals. Participants were paid an incentive of £35 to take part.
Each focus group was facilitated by two moderators, using an interview schedule which, among other issues, invited participants to identify the developments in (health-related) genetic technologies that they had heard about or encountered and to describe what they had heard, what their reactions have been and how they evaluate the acceptability of these technologies. In relation to cloning, if participants did not distinguish between reproductive and therapeutic cloning, the interviewers provided definitions of these technologies in line with the definitions outlined previously and then asked participants about their responses.
Interviews were transcribed, coded in terms of content using N-Vivo and then subjected to an integrative form of discourse analysis that attended to both relatively micro-level and macrosocial features of talk (Wetherell, 1998) in order to identify the ways in which and the basis on which "attitudes" and "knowledges" relevant to cloning are constructed and worked with. However, space constraints mean that, in this paper, findings from the focus group studies are presented more as the outcome of a social constructionist version of thematic analysis (Joffé & Yardley, 2004) rather than in the level of detail normally expected in discourse analysis.
Media analyses
A qualitative analysis of genomics-related texts was conducted on data drawn from newspaper articles from six UK newspapers (the Times, the Guardian, (Joffé & Yardley, 2004) rather than in the level of detail normally expected in discourse analysis.
Results
The following results are presented under two themes which emerged from the analysis of the different types of data: the distinction between cloning for therapeutic or reproductive ends and values and beliefs underlying attitudes to cloning. In each case, results are presented from different pieces of research in order to illustrate the contribution of each method to addressing these general issues; given space constraints, it is not possible to present all of the relevant findings from any one of the methods.
Therapeutic versus reproductive cloning
Each of the data sets provides some insights into the nature of the distinction between therapeutic and reproductive cloning. The survey and experimental data show that the information provided around the purpose of cloning were clearly related to judgements of various applications. Interestingly the focus group discussions indicated that when people are left to their own devices they do not spontaneously differentiate these two facets. Both the focus group discussions and the media analysis show the use of the "slippery slope" metaphor (Bowring, 2004 ) affords a way of framing considerations of therapeutic and reproductive cloning.
Analysis of the survey data suggests that obvious benefit is important for the attitudes the general public express towards therapeutic cloning. The purpose of such cloning research clearly had an impact on the attitudes people expressed. Survey respondents were strongly in favour of cloning where the benefits were clear (for an organ transplant or for Parkinson"s disease) but not where cloning was simply to prolong the life of a healthy individual (see Table 1 ). Although responses were more mixed when the application was reproductive, nonetheless a substantial number of people (38%) felt that it should definitely or probably be allowed ( Table 1) .
As in the survey, the respondents in the vignette study were more positive towards therapeutic cloning than they were towards reproductive cloning (Table 2 ). This was particularly true for the questions directly related to the form of cloning "as described" in the vignette but was also apparent for the questions which asked about cloning without specifically referring to the vignette.
In contrast, explicit distinctions between reproductive and therapeutic cloning did not typically occur spontaneously within the focus group discussions, in line with analysis of earlier focus groups (Wellcome Trust, 1998) . Often the initial discursive object was the generic concept of cloning, interpretable as reproductive cloning. The frequent references made to "Dolly the sheep" suggest that reproductive cloning currently operates as the "default" reference point for the generic concept. Participant discussion of therapeutic and reproductive cloning as separate technologies often only occurred when one of the focus group facilitators made the differentiation. Aside from early invocations of the discursive resources of "the status of the embryo" and "interfering with nature", discussions of the permissibility of cloning as both a generic and differentiated technology followed a utilitarian ethical framework: their permissibility was negotiated in terms of their constructed costs and benefits.
Across the focus group discussions, reproductive cloning was routinely constructed as failing to provide widespread appreciable benefits or as yielding only the most obscure benefits for a very small number of individuals. The cloning of animals or humans was constructed as likely only to benefit individuals with morally questionable motives and/or with the financial means to secure the services of unscrupulous scientists. In conjunction with constructions of reproductive cloning as "interfering with nature" and therefore as representing a potential cost, the constructed lack of general benefits of reproductive cloning warranted construction of it as an impermissible technology. The social undesirability of reproductive cloning was further evidenced by its invocation as a discursive resource in terms of being the implied end point in "slippery slope" arguments against the permissibility of therapeutic cloning. Some of these features can be seen in the following extracts:
Archie Well, I think the trouble is once the science exists, you will never stop scientists pushing the envelope. They are…they are going to take it further and further. I mean, you talk about this idea of what Gabi said about, you know, there"s allegedly been a child cloned in Italy. I"m quite sure there"s been children cloned, quite certain of it, but you won"t hear about it, you know. Jocelyn
You"ll see a film about it. Archie You"ll probably find Michael Jackson"s got several at Neverland. (Focus Group 7)
Megan
The government have already said "yes" to the therapeutic cloning. We"re already allowed to do that. The government decided for us that that"s okay, which is a bit worrying, I think. I think we"re the only European country that approved therapeutic cloning, I believe. It"s one thing experimenting on embryos but also, it"s a bit of a slippery slope into reproductive cloning, isn"t it? That"s the logical next step. Okay, they said "Yes, that"s wrong, everyone agrees, we"re not going to clone a baby" but of course they will.
(Focus group 1)
In contrast to reproductive cloning, where the differentiation between the two technologies was made and where the link between therapeutic cloning and embryonic stem cell research was also made, therapeutic cloning was constructed as a permissible technology on the basis of its potential benefits to human health. The construction of therapeutic cloning as potentially contributing to the development of treatments for debilitating conditions, such as Alzheimer"s disease and Parkinson"s disease, warranted arguments in support of its permissibility. However, the construction of such treatments as unquestionable benefits was occasionally contested through the re-invocation of discourses of "naturality" and "natural selection". While the development of such treatments was constructed as desirable and beneficial on an individual level, they were occasionally constructed as not desirable and not beneficial on a collective level where they might result in increasing and increasingly aged populations. The potential benefits of therapeutic cloning and embryonic stem cell research were recast as potential costs in the context of global economic and environmental sustainability. The acceptance of therapeutic cloning on the basis of health benefits and resistance to acceptance on the grounds of interference with a natural process are evident in the extracts below: Human cloning also featured in the media data. The first major news story in the relevant time period of the data collection was the claim by the US fertility expert Dr Panos Zavos to have transferred a cloned human embryo into a woman. The second was the report in the journal Science (Hwang, Ryu, Park, Park, Lee, Koo et al., 2004) on the work of a Korean team led by Dr Woo Suk Hwang, which claimed to have extracted stem cells from cloned human blastocysts. While the coverage of the claim by Dr Zavos portrayed him as a maverick scientist, this latter story was much more scientifically credible. (Note that subsequently there has been controversy surrounding the work of Dr Hwang, who has been accused of scientific fraud, which led to his resignation in December 2005 (Wohn, 2006) . However, at the time of the media analysis reported here, there was no suggestion that there might be problems with this stem cell research and hence this was not reflected in the media analysis.) Analysis 1 of the reporting of research on human cloning revealed that the perceived agenda, motivations and credibility of individual scientists were key for the overall stance taken in media reports of human cloning work. At the same time questions of the purpose of cloning, the status of the embryo and the risks of such interventions in "natural processes" were also significant framings for the media discourse. A number of articles contained both pro-and anti-representations. However, a moral contrast emerged across the articles between reproductive cloning being positioned as generally a bad thing and therapeutic cloning being generally good, although not without its risks for the future, as also found by Petersen (2001) in analysis of Australian media coverage. Both pro-and anti-positions were shored up by use of "science" claims, and the contested status of the stem cell (as human life or as merely blastocyst) persisted as an important pivot point for the articulation of different discourses.
Media coverage of the Korean stem cell research generally emphasised the differences between therapeutic and reproductive cloning, partly portraying the difference in terms of current scientific ability to produce an embryo from a stem cell line. This locates the difference as one of technique but a careful move is made in the quotation below to use the discourse of scientific precision which avoids the moral rhetoric of embryos as human beings. Indeed the "big step" from stem cell line (and early blastocyst) closes down the possibility of such a moral challenge.
"Nobody has cloned a human here," said Donald Kennedy, a biologist and editor in chief of Science, which published the study today…"All they have done is create a stem cell line from an early blastocyst…To get from that to an embryo is a big step." (Guardian, Feb 13) Media reports on claims of cloning drew clear and consistent distinctions between using cloning technology for reproductive purposes, exemplified by the Panos Zavos case and criticised by scientists and others as immoral, and for therapeutic purposes, exemplified by the Korean team which was presented as morally justified and offering significant benefits:
Cloning for reproductive purposes would…be wholly reprehensible…What good reason could anyone ever have for wishing to clone him or herself?...In fact the South Koreans have cloned an embryo with quite other reasons in mind. They wish to do further stem-cell research, which (it is hoped) will one day allow us to grow human cells that can be artificially stimulated into becoming special tissues…to replace those damaged in a disease process. (Daily Telegraph, Feb 13) However, critics of cloning argued that this distinction was artificial and that, once therapeutic cloning is accepted, reproductive cloning would inevitably follow. The recurrent metaphor here, as in the focus groups, was the "slippery slope" as implied in the Daily Telegraph headline on February 13 th -"Human cells cloned: babies next?' However, advocates for therapeutic cloning also invoked this metaphor more directly as a rhetorical resource that counters potential criticism:
The moral distinction between therapeutic and reproductive cloning boils down to the purpose for which the embryo is used…The distinction between therapeutic and reproductive cloning breaks down, because it is artificial. Once human cloning becomes accepted, it is perfectly conceivable that foetus farming and eugenics will follow. (Daily Telegraph, Feb 13) There is, of course, the slippery slope argument, and it is certainly true that there have been many such slopes down which we have slipped, or joyously skied, in the past few decades. But unless we believe that we are not masters of our fate…this is not a slope we need slip down, at least with proper regulation. (Daily Telegraph, Feb 13)
Underlying values and beliefs
Analysis of all the data sets indicated that attitudes towards cloning were underpinned by a variety of values and beliefs. Using the survey data, it is possible to examine the strength of relationship between these values and public attitudes in the context of other known influential variables such as age, gender and education. The focus group data reveal the significance at a micro-level of certain orientations towards "the embryo" and "interference with nature", themes that also emerge from the media analysis.
In order to examine the impact of underlying values on attitudes to cloning in the survey data, a single cloning attitude scale was calculated by summing the four cloning items, three therapeutic and one reproductive (Cronbach"s alpha = .81). As part of the survey, there was also a series of six questions on values in relation to science. Factor analysis of these items yielded three factors: the first comprised three items concerning the effects of human intervention on nature and justification of the means to an end (alpha = .53); the second factor comprised two items associated with the risks and benefits of scientific intervention (alpha = .62) and the final factor was a single item focusing on public perceptions of the fragility of nature. In each case, responses were coded so that a positive value represented a pro-science stance.
A multiple regression was carried out predicting people"s overall attitude towards human cloning using dummy variables for religious affiliation and entering the three science and nature values as continuous scores. Respondent gender, age and highest educational qualification were also included. The results of this regression are shown in Table 3 . On the first step, gender, age, education and religion were entered. The results show that a positive attitude to human cloning is associated with younger age and men, whilst those with a higher level of education are least likely to have a favourable view of this technology. None of the variables for religious affiliation were statistically significant in the model. This contrasts with the finding that two of the three values items were significant in predicting attitude to human cloning; both were consistent with a more favourable attitude among those with values that can be characterised as pro-scientific intervention and human progress in the natural world.
Values as resources
Whilst the survey data allowed for an examination of the relationship between specified value variables and people"s attitudes, the "open" approach of the focus groups allowed a range of values and beliefs to emerge in discussion. Participants used what we termed "front-line" resources early in the discussion to frame their views. On the other hand, some formulations of views served as "bottom-line" resources in that they closed down the possibility of further discussion on the issue for that individual and at times for the other participants interacting with that individual.
The issue of interference with nature and the status of the embryo -the two most frequently drawn upon "values" or "beliefs" -are discursive resources commonly invoked in arguments against the permissibility of cloning technologies per se. Typically, they are drawn upon early in such discussions and may be interpreted as means by which further discussions of the permissibility of cloning technologies may be closed down. Thus they may be interpreted as both "front-line" and, potentially, "bottom-line" rhetorical resources. An example of "interfering with nature" talk is provided below:
Gabi:
Well on that same line I would say "Why are we cloning people when we can"t look after the people we"ve got on this earth?", you know. Why…why are we bringing more children onto this earth when we"ve got, you know, thousands of twelve-year-old mothers in Britain and thousands starving across the world so I guess there"s lots of different things. Archie
Is that not really what you"re…what we"re all talking about the fundamental problem of interfering with nature. There"s always been that argument with science. This reveals that Archie does invoke the "interfering with nature" line himself. Gabi"s preceding turn shows how "cloning" was routinely understood as reproductive cloning. Her location of cloning within a framework of problems of over-population provides the context for Archie"s comment as his "interfering with nature" line is a reframing of Gabi"s question "Why are we cloning people when we can"t look after the people we"ve got on this earth?".
Although both of these positions could operate as "bottom lines", "interfering with nature" was not as robust in curtailing further discussion as invocations of the status of the embryo. Whilst an individual might indicate they were opposed to (or very cautious about) cloning on the basis that it was interfering with nature or that the embryo was actually a human life, the former was more frequently challenged by other participants. Typically, these contestations of cautions against "interfering with nature" were based on the questioning of the historical and cultural stability of the concept of nature; nature itself was made a contested resource.
Although the "interfering with nature" trope did not prove to be an effective bottom-line resource, it was nonetheless highly resilient, recurring in reworked ways within and across the focus group discussions.
Although the more effective bottom line resource involving the invocation of the status of the embryo could be interpreted as part of broader religious beliefs, this resource was typically located within a framework of the sanctity of human life (rather than within explicitly religious frameworks), where the concept of human life extended as far back as the moment of conception. Examples of conversational turns in which the status of the embryo was invoked are provided below: Paige I think the major issue with stem cell research is where the stem cells come from, whether it"s taken from a fetus. They have banks of embryos which aren"t used from IVF treatment. That"s where they take them from and whether that"s morally right or wrong. Invocations of the status of the embryo and the sanctity of human life functioned to exempt speakers from further more complex discussions of the permissibility of cloning technologies and other embryological research.
The media analysis also indicated the centrality of values relating to the status of the embryo (Williams et al., 2003) . In the media reports of the Korean stem cell research, critics of cloning argued that embryos were human beings and hence should be accorded the rights appropriate to human beings. Advocates of the technology, on the other hand, argued that embryos cannot be equated with human life as it is usually understood. For example:
Once the clones are created, they are dismembered and their cells used to grow (we hope) spare parts for treating patients. Clearly that is anything but "therapeutic" for the clone embryo. So the question should be: can we treat some people if the process involves killing others? [ ] But are embryos really human beings? Scientists admit human life begins at the embryo stage. The embryo has rights. Are all human beings equal, or are some more equal than others? (Sun, Feb 13) However, for myself, I cannot truly consider an embryo a full member of the human race. I cannot mourn for its loss as for say, the death of a six year-old child, nor can I feel the same outrage at its deliberately induced demise as for an old lady brutally done to death in her own home [ ] Indeed, if anyone claimed to be able to do so, I should think him either a humbug or madman. (Opinion, Daily Telegraph, Feb 13) In some cases, the distinction was made between embryos and blastocysts in order to try to overcome this problem:
To say that scientists have cloned human embryos is in itself misleading. We are talking about bundles of cells known as blastocysts which are far from being actual embryos. (Daily Mail, Feb 15) The status of the embryo as "human" is thus a powerful construction invoked both by focus group participants and by newspaper journalists and opinion writers when discussing research into cloning. In both cases, the construction of the embryo as a human being shuts off any acceptance of cloning. Moves to resist this foreclosure on acceptability generally involved repositioning embryos as something not human (as blastocysts).
The media accounts also drew on wider socio-political contexts. This served to discursively position cloning as an issue with nation-state dimensions. It also drew on familiar discourses of the role of the "moral right" in preventing the advance of science in the USA and parallel religious movements in the UK which aim to have the same impact. The position in the UK on therapeutic cloning was contrasted with that in the USA, especially President Bush"s opposition on moral grounds. Advocates of the technology used the rhetorical strategy of linking opposition to the "moral right" and to a wide ranging "anti-science" position:
I am dismayed that any discussion of cloning inevitably becomes dominated by the doommongers, often, conservative Christians who are anti-abortion, anti-IVF and anticontraception. Those who accuse scientists of playing God invariably believe God belongs to them alone. They would deny the rest of us any choice over these matters. The Bush administration, for instance, has outlawed federal funding for stem-cell research. America, in its current incarnation, is a fundamentalist culture which also refuses to teach the theory of evolution in some of its schools. We are not such a culture. (Daily Mail, Feb 15) The linking of this alliance between "conservative Christians" and those who are "antiscience" to characteristics of nation-state politics served to position the UK as forward thinking but as not immune to the risks that this constructed alliance was said to pose.
Religion
While religion might be expected to be a major issue in determining people"s responses to human cloning (Evans, 2002) , religious affiliation it did not emerge from the various analyses as playing a major role. For example, as described earlier, religious affiliation did not play a significant role in the prediction of attitudes to cloning as assessed in the survey (Table 3) .
Closer inspection of the survey data did, however, reveal some religious differences in the strength of responses to each of the four cloning items (Table 4) . Roman Catholic respondents in particular were more negative about cloning for any of the purposes specified. One third held strongly negative views about human cloning for reproductive purposes and people of this denomination were approximately twice as likely as those with no religion to object to human cloning for medical purposes.
In the vignette study, there were no differences in attitude to cloning between participants who attended religious services on a regular basis and those who did not. Participants who regarded themselves as belonging to a particular religion were more likely to agree that cloning threatens the natural order of things (Mean=3.85, sd=1.08) than participants who did not (Mean=3.56, sd=1.19; t(344.22)=2.39, p<.05). However, these two groups did not differ on the other three attitudes to cloning items.
Religion was not specifically identified by participants in the focus groups to explain why they held certain views or offered particular opinions in the discussion about cloning. However, references to concerns about "interfering with nature" or to the status of the embryo/the "sanctity of life" were occasionally positioned in terms of a generic "God" or could be understood as drawing on discourses and resources associated with religion and religious belief.
Religious positioning tended to be done quite subtly in the focus groups. For example, one of the more explicit positionings occurred in response to the quotation from Grace above. In this quotation, three times she claimed ownership of the view that life begins at conception ("This is what I"m saying…that"s an issue with me. That"s my worry"). In the turn that followed this, another participant responded by saying "Sure. And I respect that as a…a fundamental…I think it"s a fundamental religious position". In the subsequent turns, Grace did not resist this construction of her viewpoint as religiously-based and the implicit positioning of herself in religious terms.
Discussion and conclusion
Overall the research presents a complex picture of attitudes to and constructions of human cloning among the British public. It certainly does not present a uniform rejection of cloning in any form but rather presents a nuanced picture of variations across types of applications and differences in conclusions depending on the methods used.
The quantitative data from both the survey and vignette study are in line with previous surveys, which have shown more positive attitudes towards therapeutic than reproductive cloning (Calnan et al., 2005) . We find that respondents do discriminate across all the cloning items according to the stated purpose and in the survey perceive most negatively the option of cloning to prolong a healthy life and reproductive cloning was seen as more positive than this. It should be noted that the terms "therapeutic" and "reproductive" were not used in the survey items but rather the purpose of the cloning was explained.
The responses to reproductive cloning in the survey and vignette study may be interpreted as more positive than both the responses in the literature and more positive than the responses in the focus groups. The approval of reproductive cloning in the present study is certainly rather higher than that found in a UK sample by Calnan et al. (2005) , although the acceptance of the reproductive application by Calnan et al. (2005) may have been reduced by the inclusion of the phrase "the procedure entails genetically modifying one of the woman"s eggs" in their short scenario. In the present survey, the reproductive cloning question came last after being preceded by three items on therapeutic cloning. The question wording, including as it does the term "young infertile couple" probably helps elicit a more sympathetic response and we can interpret a certain amount of "therapeutic drift" from earlier items on therapeutic cloning. Against this interpretation, the results from the vignette study, using a different question and context, also yielded what can be interpreted as a reasonably strong approval for reproductive cloning. The review of US surveys by Nisbet (2004) makes clear the variability of findings across different surveys, which will partly depend on wording of items and although the responses in the current survey tend to be more positive they are not entirely different from the range of values in the literature (Nisbet, 2004; Simpson and Edwards, 2002) .
In the focus groups, the participants were much more negative about cloning overall than in the quantitative studies, replicating the findings from the focus groups reported by Wellcome Trust, 1998). This might partly be explained by the initial assumption within the groups that cloning referred to reproductive cloning and that they could see no real benefits from this type of procedure, while seeing many objections.
When therapeutic cloning was introduced in the focus groups this was accepted to a greater extent than was reproductive cloning, but reservations were still expressed. The focus group responses on therapeutic cloning would appear to be more negative than the survey/vignette study responses on therapeutic cloning. This could be because in the focus groups the discussions started with a negative conceptualisation of cloning as meaning reproductive cloning and then when therapeutic cloning was introduced it was interpreted against this initial negative position.
It is noteworthy that the results of these focus groups in some respects chime well with those obtained in the Wellcome Trust groups some six years earlier (Wellcome Trust, 1998) . Participants were generally negative about cloning, assumed that cloning meant reproductive cloning and also, whilst initially being more positive about therapeutic cloning, went on to express a range of reservations.
There are of course issues of how representative the samples are in the different studies reported. We can be confident of the sample from the British Social Attitudes survey being reasonably representative of the British public. However, as with all smaller scale qualitative research, the focus groups cannot be said to be truly representative but care was taken to ensure that group participants reflected the demographic profile of the group location and to avoid recruiting individuals who might have an explicit, identifiable agenda to pursue. The provision of financial incentives was also designed to draw a wide range of participants to the groups.
It is not necessarily surprising that the quantitative research and focus groups yielded different results in this case and it is of course not possible to say that one data source was "correct". The survey and the vignette study asked people to respond to relatively simple questions without the need to interact with other people who might have opposing views or the need to defend one"s own views in public. Participants are sensitive to the presence or absence of cues provided by the research environment itself (Schwartz and Sudman, 1992; Houtkoop-Steenstra, 2000) and the predetermined and constrained response options in the quantitative research provides quite a different sense making context from the wide ranging discussion in focus groups. While the focus groups are useful for capturing the type of discourse in this context, the quantitative research yields both more representative data and may also reveal what people believe themselves but might find difficult to articulate in a public discussion. Using a variety of methods allows the examination of areas where there is good agreement between methods but also allows insights into areas of disagreement.
The present results demonstrate the challenges of integrating qualitative and quantitative methods (for example, Brannen, 1992; Schreier & Fielding, 2001; Todd et al., 2004) . We accept that, to some extent, the findings from the various studies could sometimes be regarded as juxtaposed rather than truly integrated, although integration can take a number of forms (Moran-Ellis, Alexander, Cronin, Dickinson, Fielding, Sleney and Thomas, 2006) . However, achieving meaningful integration of data from studies with different epistemological positions is a considerable challenge and inevitably involves some tensions and narrative "jaggedness". It was not our intention to try to "resolve" these partly because the focus of the paper is not methodological and partly because we believe that combining diverse approaches involves learning to live with these tensions for the sake of the more textured picture of the substantive topic that can be produced by a multi-method approach. We hope that this paper will act as a focus for continued discussion about the optimal ways of integrating qualitative and quantitative work and of responding to the epistemological and other tensions that can result from this process.
Both in relation to the comparison of therapeutic and reproductive cloning and other aspects of the analysis, there is a similarity between the types of discourse in the focus groups and the media analysis. This includes the use of similar phrases and rhetorical devices, e.g. "the slippery slope" from therapeutic to reproductive cloning. This is not surprising since most of the information on cloning that members of the public will have encountered will have been obtained from the media (Miller & Riechert, 2000) . Early in the focus groups, we asked what they had learned and where they had learned this (and the media was by far the most frequently cited source) before going on to explore their responses to this information. Subsequent discussions may have oriented to media sources but these sources were identified by participants rather than by the researchers. The similarity of responses lends support to the assertion by Petersen (2001) that the media coverage in this area is likely "to exert a powerful influence on public responses". However, previous focus group research (Bates, 2005) and the research reported here present a more complex picture of the use by members of the public of the resources provided through the media (Condit, 1999) . Commonalties may reflect the media being well attuned to the nature of public beliefs/feelings in this area and reflecting these in the coverage or of both the media and the public drawing on common sources of public discourse in this field. It should be noted that the focus group responses did not in all cases reflect the media coverage. For example, while there was substantial coverage of therapeutic cloning in the media this was not picked up in the focus groups until the topic was expressly introduced by the researchers. Also the examination of the media showed a range of views presented often within the same newspaper, and so a simple transmission of views from the media to the public is not really viable (cf Bates, 2005; Condit, 1999) . Rather members of the public appear to draw upon the media and other public discourse but their views will be influenced by other factors such as more general attitudes and also by interactions with others.
When we are asking people to respond to therapeutic and reproductive cloning we are importing a scientific distinction and imposing that framing on people by asking their reaction to reproductive and therapeutic cloning (in the survey and vignettes). We clearly see that when we do this, people assess them differently. However, it may be that this distinction is much less relevant to people when left to their own devices. Here, the focus group work suggests people think of cloning as a fairly undifferentiated venture which largely coincides with the expert category of reproductive cloning. This may not be surprising and cannot be solely attributable to the coverage of these issues in the media. The term "cloning" is generally used to mean producing a second organism identical to the first. For example the Compact Oxford English Dictionary of Current English (2005) defines the verb to clone as to "make an identical copy of" and the noun clone as "an organism produced asexually from one ancestor to which it is genetically identical". Likewise popular culture has generally portrayed cloning as reproductive cloning (Biotechnology Australia, 2006) . The concept of therapeutic cloning is a scientific construct which has not generally found its way into popular consciousness in the same way (reproductive) cloning has, despite a reasonable amount of media coverage as observed here.
Attitudes were shown to be related to underlying values related to scientific progress to a greater extent than to age, gender, education or religion. There were some differences in the quantitative data based on religious affiliation but overall religion was not closely related to the expressed attitudes. One possible reason for small explained variance attributable to religion is that people of all levels of religious commitment have values -around naturalness for example -that actually make religious belief peripheral. It also should be noted that the UK debate on cloning is not polarised by religion to the extent it is in the USA.
Likewise in the focus groups there was little direct appeal to religion, although the major rhetorical resources employed to object to cloning could be understood as drawing upon discourses associated with religion and religious belief. The lack of explicit invocation of religious factors in the focus groups as underlying expressed attitudes may well be related to participant wariness about explicitly positioning themselves as religious. To have done so may have risked being positioned by others as judgemental, narrow-minded, fundamentalist or in terms of any of the other negative constructions of what it means to be (constructed as) religious within a largely secular cultural context in which religion is increasingly granted positive access to public discourse only in the garb of subjective "spirituality" (Heelas et al., 2005) . However, taken together with the survey/vignettes results it would appear that people are simply hiding their religious beliefs. The question of the morality of cloning was very prominent across the different methods and this differs from other technological science developments which may simply be seen as amazing or unnecessary. Cloning, however, evokes consideration of what it is to be human, human identity, scientists losing their moral compass in pursuit of the fascinating. In discussion it was clear that certain claims or statements relating to the sanctity of nature and the status of the embryo were used in an attempt to foreclose further discussion and to position speakers as incontestable on the issue. This is not to say that they foreclosed further discussion per se but rather they provided a resource by which individuals could exempt themselves from further discussion on a particular issue at an individual level. In functional terms, these resources served to position speakers as incontestable on that issue, although the discussion on that issue often continued among other speakers.
Overall the findings demonstrate that of public views in this area are far from simple. In many cases the findings from the different methods are complementary, offering either confirmation of a finding or providing more insight than would be possible if using a single method and, in those cases where there is less agreement, giving an insight into the complexity of the views held in this area. 
